OHAPTEE III
PARTITIONS IN SOLIDO
499. In this chapter we make a preliminary investigation concerning solid partitions where the parts are placed at the nodes of a solid graph and descending order of magnitude is insisted upon in the directions of the three axes of the graph.
The remark may be made that if a unit be placed at each node of a solid graph and the graph be projected upon either of the coordinate planes by addition of units we thus obtain a plane partition in the plane of projection. In fact plane partitions are in theory coincident with solid partitions in which the part magnitude is restricted not to exceed unity. It will be remembered that similarly it was found that plane partitions in which the part magnitude is restricted not to exceed unity are coincident in theory with line partitions.
The enumeration of solid partitions is also connected with permutations derived from a solid lattice and with lattice functions. If we consider the three-dimensional system of nodes we regard it as a system of layers of nodes parallel to the #y-plane, each layer being the graph of a unipartite partition. If a particular layer, the 5th from the #y-plane, be the graph of the partition (s^ ... sm) we associate with it the assemblage
Thus taking the whole of the layers we get an assemblage of Greek letters involving as many suffixes as layers. Of such an assemblage we form lattice permutations. These are such that (i) looking merely at a particular suffix 5 the permutation must be a lattice one, (ii) looking merely at a particular Greek letter, say 9, the permutation must be a lattice one. In forming the lattice functions from these permutations we note (i) a letter which comes immediately before another which is prior to it in alphabetical order, (ii) a suffix which comes immediately before a suffix prior to it in numerical order provided that both suffixes are attached to the same Greek letter.